
Meru University of Science & Technology is ISO 9001:2008 Certified 
                                                                 Foundation of Innovations Page 1 

 
 

MERU UNIVERSITY OF SCIENCE AND TECHNOLOGY 
P.O. Box 972-60200 – Meru-Kenya. 

Tel: 020-2069349, 061-2309217. 064-30320 Cell phone: +254 712524293, +254 789151411 
Fax: 064-30321 

Website: www.must.ac.ke  Email: info@must.ac.ke 
 

University Examinations 2015/2016 

SECOND YEAR, SPECIAL/ SUPPLEMENTARY EXAMINATION FOR BACHELOR OF 
SCIENCE PHYSICAL, BIOLOGICAL AND BACHELOR OF EDUCATION SCIENCE 

SCH 3200: COMPARATIVE STUDY OF TRANSITION ELEMENTS 

DATE: JULY, 2016       TIME: HOURS 𝟐

INSTRUCTIONS:  Answer question one Compulsory and any other two questions. 

 

QUESTION ONE – (30 MARKS) 

a) (i)   Give two reasons why non metal ions are larger than the atoms from which they are 

formed (you may use an appropriate equation to illustrate)   (4 Marks)  

(ii)   Ionic radii of elements generally increase down any given group. Explain.(2 Marks) 

b) Explain how potassium is extracted from potassium chloride.   (3 Marks) 

c) (i)  Why are group 17 elements univalent?     (2 Marks) 

(ii)  In what ways does nitrogen differ from the rest of group 15 elements? (4 Marks) 

d) Show diagrammatically the structure of S8 molecule.    (2 Marks) 

(ii)   Show how O3 reacts with PbS and NO2 respectively.   (4 Marks) 

e) Iodine is a non-metallic element of group 17. Demonstrate how liquid iodine conducts 
electricity.         (3 Marks) 

f) The enthalpies of vaporization of group 18 elements are very low but they nonetheless 
increase down the group. Explain this observation.    (2 Marks) 

g) Aluminium is stable to chemical attack by both air and water. 
(i) Explain the reason for the stability.     (2 Marks) 
(ii) How can the reaction of aluminium with either air or water be enhanced?(2 Marks) 
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QUESTION TWO (20 MARKS) 

a) Give at least one use of each of the following ores of calcium. 

(i)  Fluoroapatite: [ 3 (Ca3 ( PO4)2 ) . CaF2     (2 Marks) 

(ii) Gypsum; [CaSO4. 2H2O      (2 Marks) 

(iii) Limestone; [CaCO3]       (2 Marks) 

b) Write equation to show how aluminium is extracted from bauxite (Al2O3) (6 Marks) 

c) (i)  Compare the structure of BeCl2 and AlCl3     (4 Marks) 

(ii)  Draw the Lewis structure of DIBORANE.     (4 Marks) 

QUESTION THREE (20 MARKS) 

a) In terms of the principal quantum number n, write the electronic structure (configuration) of 

the outer shell of the group 18 elements.      (2 Marks) 

(ii) Explain with relevant equations, how argon finds its way into the atmosphre.(2 Marks) 

(iii)   Give at least two molecular ions that may be found in discharge tubes. (2 Marks) 

(iv)    Identify four uses of the group 18 elements.    (4 Marks) 

b) (i)    What are interhalogen compounds?     (2 Marks) 

(ii)    Give examples of interhalogen compounds.    ( 4 Marks) 

(iii)   Using specific examples ( named), explain the term freons and give their applications 

in industry.         (4 Marks) 

QUESTION FOUR (20 MARKS) 

a)   (i)      How does carbon differ from the other elements of group 14?  (4 Marks) 
(ii) Why do the elements; silicon and germanium find alot of prominence in industry? 

(4 Marks) 
b) (i)   Demonstrate how metallic character of group 15 elements increase down the group. 

(8 Marks) 

       (ii)   Explain how lead metal may be extracted from lead sulphide by SELF REDUCTION 
process.         (4 Marks)


